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Abstract:

The end of Moore’s Law and Dennard Scaling has produced a renaissance in the field of
computer architecture. Unable to continue leveraging silicon-level processor improvements to
further enhance performance and scalability, system architects have been forced to explore
other options. In this new era of heterogeneous architectures and hardware/software codesign,
a new class of devices known as “accelerators” has emerged. Independently designed for
optimized execution of distinct workloads, these devices have proven critical to the continued
advancement of application performance.

SmartNICs, accelerator devices integrated with a network controller, have conventionally
been utilized to offload low-level networking functionality. However, newer SmartNIC variants,
which incorporate a system-on-chip (SoC) with traditional designs, are challenging this
precedent. Leveraging significantly augmented resources, these new devices offer increased
versatility and the potential to more effectively complement a given architecture’s CPU.

In this talk, we introduce the motivation underlying acceleration, explore the fundamentals
of SmartNICs, and discuss traditional use cases. We also detail our initial efforts to investigate
the feasibility and benefits of SmartNICs as general-purpose accelerators. We present the
OpenSNAPI project created to define a uniform application programming interface (API) for this
emerging class of devices. Finally, we provide a brief tutorial regarding development of
SmartNIC-accelerated applications on Los Alamos National Laboratory’s SmartNIC-enabled
platforms.
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